Synthesis, chromatographic purification, and analysis of isomers of biliverdin IX and bilirubin IX.
Neutral solvent systems were developed to isolate the alpha, beta, gamma, and delta isomers of biliverdin IX dimethyl ester by TLC. The individual free acids of biliverdin IX were obtained by saponification of the corresponding dimethyl esters. The bilirubin IX isomers were prepared by reducing the corresponding biliverdin IX isomers with NaBH3CN. Starting from a pure biliverdin IX dimethyl ester, the corresponding free acid of biliverdin IX or bilirubin IX was available within 3-4 h. Preparation of spectrally pure bile pigment required final TLC on acid-cleaned neutral TLC plates. The absorption spectra of the free acids and dimethyl esters of biliverdin IX in methanol showed a broad band at about 650 nm and a sharp band at about 375 nm. The long-wave-length band was extremely sensitive to the presence of strong acid. A 10-fold molar excess of HCl caused a 35- to 50-nm shift of the absorption maximum to longer wavelengths and near doubling of the maximum absorption. The molar absorption coefficients of biliverdins were identical for each free acid and dimethyl ester pair. In each case, Beer's law was followed in both methanol and acidified methanol. Methanol also proved to be a suitable solvent for spectroscopic determination of the non-alpha isomers of bilirubin IX. The wavelength of maximum absorption and molar absorption coefficient of each dipyrrolic ethyl anthranilate azo pigment derived from the various bilirubin IX isomers are also reported.